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ade if complete and reliable data were avuilahle con- 
rnin the relation of the weather to any irregular or 

nnua f variations in these tests. 
The success or f d u r e  of a year’s vt ork is dependent on 

the amount in wliich the crops niay be. favored bv the 
weather, and although the farmer has no means of coli- 
trol over this element. there may be found several wa s 
in which it is possible to take advantage of seeming 9 y 
unfavorabie conditions. 

14.01- this reason any fitcts w-hi4 c i m y  hu established 
through the investigntion of these ,rob ems will help to 
iiw us a scientific knowledge of t b .e dilfereiit relations 

fetween weather am1 cro s, and this 1.mowleijge put in 
workable form will enah 7 e a.griculturn1 e.; mmieii ters, 
students, and farmers to clenr. lip many t ings \\ Iiich 
are so little understood at  this time, and themby greatly 
improre the prescnt status of agricultural practice. 

h 

THE INFLUENCE OF METEOROLOGICAL PHENOMENA ON 
VEGETATION. 

Revue Seientiflque, FelJruary, 1920,pp. 115-116. 

Translated by KATHARINE DAVIS. 

Dr. Ami, of t.he University of Rome, ham studied the 
relatinns esisting between the critical )eriods of wge- 

sists of observing ?t the sanie time the biobgical phe- 
nomena which dominate the life of plants and tlie meteor- 
ological phenomena which react on them with the greatest 
intensity. (Treatise presented by &I. G. Wery to the 
Academy of Agriculture .) 

Vegetntion presents critical period3 which are controlled 
by meteorologicd phenomena, rain: humidity !moisture), 
frost, heat, a d  drpess.  Each period corresponds to a 
particular phase in the life of the plant; thus the critical 
period of vegetation of whent with respect to rain is t-hat, 
of variable duration, when this cereal requires, a.bso- 
lutely, a mhiiium of water. If rain does i i ~ t  fall at  the 
precise time when the wain is in this critical period with 
rm ect to water, its aevslopment is hindered and the 
yie P d will be rlimiuihed. 

I n  the su.me way .for fruit trees, if the heat which is 
nectssnry for them in tho corresponding critical period 
is less than they require, the crop will be decrensed. 
(Leaf of Information of the Minister of Agric.iilture.! 

Knowin the critical eriods, it ia necwswfir to know 
what are t ? ie mean epoc ! s of the year when t f iese occur 
for each one of the cultivated plants. epochs which vtir 7 

with the region. One may then dritw charts to whic h 
th.e author has given tlie name phenoscopic charts. 

For each cultivated pl!int there are tis rnanp phenoscopic 
charts there are critical periods and decisive meteor- 
010 ical factors; thus, there FP four for grains relative 
to f umidity (moisture! ; gemmation, enring, flowwing. 
and maturity of grains. 

Dryness being reccgnizqid as t.he $eterniining cause for 
diminished return of gam crops in a particular zone, 
three methods are posslble to a iculturists for offsetting 
this condition. (1) To avoid t f e phase of veWeta.tion to 
which the critical eriod corresponds by moaifying the 
time of seeding; (2 1; by modifying artificially the meteor- 
010 ‘cal conditions during the critical period by irrigation 
if t f at ig possible; and (3) to select grain in such a way 
as to obtain a vtiriety which will res i t  the injurious 
meteorological phenomenon, dryness for esample. 

tation a d  meteordogid phenomona. I lis method con- 

m10-2l-2 

Phenoscopic charts ma)., thon. assist to a knowledge 
I,! climutic condition3 as gcc:logicnl charts assist to a 
I.i?oaledge of tlie soil and consequently of €ortility. 

THE INFLUENCE OF COLD IN STIMULATING THE GROWTH 
OF PLANTS. 

n y  FREDERICK k. COVILLE. 

[Abstracted from Joarnal ofdpricuZluwZ Rrsrarch, vol. 20, No. 2, Oct. 15, 1920.1 

I t  is the gcileral hcliof that dormancy. in wint,er of our 
native trees slid shrubs is brought about by cold weather, 
a id  that warm weather is of itself sufficient to start new 
growth in spring. Mr. Coville shows that both of these 
ideas are erroneous. From a number of very interesting 
a i d  instructive espcriments with blueberry lants under 
controlled conditions, it is shown that col I! weather is 
not nccessary for tlie establishment of complete dor- 

in each case. 
Healthy blueberry plants were put into a greenhouse 

at  the end of summer and kept at  ordinary growing tem- 
peratures, but they gradually dropped their leaws and 
finally went into a . condition of complete dormtimy. 
The only difference Betw-eeii the behavior of the indoor 
and outdoor specimens was a tardiness of the former in 
rtssuniing dormancy, probably due to a lack of injury to 
tlie foliage by freezing teniperature. 

Plants that were kept coiit~uously warm during the 
winter started into growth much later in s ring than 

some t,liat had been outdoors tlurhig tlie winter were 
brought into tlie greenhouse hi early spring. The latter 
burst hito leaf mid flower lusuriantly, wlule the former 
remained completely dormant. In some cases, plants 
remained dormant a whole year under heat, light, and 
moisture coiiditioiis favorable for lusuriant growth. As 
a further test of the matter, some of the branches of a 
plant were extended through an opeiihi 

just oukide with some of the branches extending into 
tlie house. When spring came the outdoor branches, *in 
both cases, ut out leaves promptly and normally, but 

In espla~iation of these phenomeiia, Mr. Coville points 
out that the stlliiulatiug effect produced on. dormant 
plants by cold is intimately associated with the trans- 
forniatioii of stored starch into sugar. Stated in terms of 
simplicity, strip led of technical phraseology, the theory 

the process of chilling is that the starch grains stored in 
the cells of the plant are at  first separated by the livin 
and active cell membranes from the eiizym that woul 
transform the starch into sugar, but when the plant is 
chilled the vital acti-rity of the cell membrane is weakened 
so that the enzyni “leaks” through it, comes in contact 
with the starch, mid turiis it into sugar. 

those that were suhjected.to a period of ch’ s ling, while 

house in one case, and in another the p k ant in was the placed green- 

the interior E ranches renifiined dormant. 

dvmiced in esp ’1 anation of the forniatioii o sugar duriug 

f 
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Mr. C o d e  recognizes that t.he hypothesis of transforma- 
tion of starch into sugar by theweakening of cell niem' 
brme and the consequent leakage of sbarch-tra~sforniiii~ 
enz 1118 intcrthe starch chambeis may vew properk,. be 
chakmged. I n  the Tropics there is no chihig weather, 
yet some trees and shrubs alternate from a sbat,e o€ 
dormancy. to active growth, much as in cold climates. 
As a probable mplanation of this, Mr. Covillc points 
out that i n j q ,  such as pruning or girdling, to a 1011 
dormant plant will often start it into growth, possib:; 
caused by enzym being brought into contact with the 
starch as a direct result of the breaking and strainin of 
the cells. Sugar is. then formed and growth begins. !hiis 
phase of the c uestioii is discussed in considerable detail, 
with the colic. i usion that the awakening from dorninnc:i- 
to growth in tropical plants may result from cell injury 
caused by the long dormant period. 

The twigs of trees and shrubs, d te r  their winter chilling 
and the transformation of their starch into sugar, are 
regarded as mechanisms for the development of hi her os- 
motic prmures which start the lant into growth, f'indli, 
the importance of the establis K nient. of II, dorniaiit coiidi- 
tion before the advent of freezing weather, and the con- 
tinuation of this dormancy through warm pei-iods in late 
fall and early wjnter, as a protective adaptation to the 
native trees and s h b s ,  is pointed out. If plants wero so 
constituted rn to start into growth as re,adily in the 
warm eriods of late fall as they do during similar periods 
in eary P sprin the result mght  frequently be disas- 
t rous .4 .  B. 8. 

f- 

RELATION OF WEATHER TO FRUITFULNESS IN THE 
PLUM. 

By M. J. DOESEY. 
[Review+-/ d paper No. ltB, Journal SerIea, MhUMt8 Agricultural Experi- 

m a t  Station.11 . 
Owing to the fact that fruit buds usually a pear in 

the plum ¶n%ufficient abundance to produce n P ull crop 
of frait with favorable develo ment, and the'further 
fact that the intervening perio! between the beginning 
of blossoming and the setting of fruit is of short duration, 
the question can be ap roached with confidence of suc- 

influencing the settin of fruit. 

collected during a periodof 7 years, 1912 to 1915, inctisive. 
The data are presented in graphic form b y  moans oE 
diagrams showing the influence of wind, temperature, 
sun+.ne, and rainfall during the blooming period on tlie 
settm of fruit, and are presented for each blooming 

In some experimeiita cited, it was found that no 
fruit set. from wind-carried pollen when insects were 
excluded. Therefore, wind may be regarded as having 
a more indirect than direct bearing on the setting of 
fruit, in that its influence u on bee fli ht  may he seiious 
at certain times, bees bein &e chief po K inizer of the plum. 

its influence upon pollen-tube growth, and its inter- 
ference with bee fhght. In  some experiments pollen 
was not destroyed by exposure to freezing temperature. 

teas in an attempt to is0 7 ate definitely the weather factors 

The study is base d on meterological and fruitin data 

perio f and for 10 d q s  thereafter. 

Tem erature is consi d ered of primary importance 
from t KF ee standpoints: Its effect upon pollen or pistil, 

1 Shorter abstract pubwed in MONTHLY WEATEEB REVIEW,= 1820,48: m. 

With an exposure to a temperature of 29.3" F., 56 per 
cent of plum pollen germinated, compared with 62 per 
cent wlieii ex iosed to temperatures above freezing. 
On the other ll land, 21 plum pistils ex oged to similar 
low tem eratures for six hours were a killed, except 
two. d o  the time required for gemination was con- 
siderably increased as a result of low temperature. The 
action of low temperature in retarding pollen-tube 
growth is considerecl a.s one of the principal causes of 
the failure of fruit to set, as it was shown that plum 
pollen does not verminate at  temperatures below 40" F. 
and even at til"%'. there is slow pollen-tube growth. It 
is pointed out that individual bees can control muscular 
movement only with temperatures 45" F. or higher, and 
that, in general, they will not leave the hive when the 
tcmperature is below 60" F. 

Investigations were c.ited to show that while sunshine 
has a direct, influence on the fertilization of the tomato, 
it apparently has none on the plum. Judging from 
these experiments, sunshuie appears to have the chief 
bearing in this connection on such factors as insect flight. 
iuid genera.1 plant activity, particularly nectar secretion. 

On nee-ount .of the nn.ture of the processes taking place 
a t  blooming time, ra.infdl was found to have a more 
direct effect than any of the other weather elements. 
The fact that the penod of pollination in the plum is so 
limited ma.kes i t  possible for rain to delay normal func- 
tioning to an injurious extent. A study of the bloom 
in the orchard during a heavy and prolonged rain showed 
that the stamens were drawn together a.nd held in a 
cluster about the pistil by a la e drop of water, especially 

more in detail a t  tlie time of rain, a limb which had been 
in bloom for three days was cut from the tree during a 
heavy rain and brought into the laboratory, the tem- 
perature of which was about 68" F. All anthers were 
closed when first brought in, but some opened completely 
in 10 minutes, but when again placed in water they 
closed in two or three minutes. 

The conditions which- close anthers frequently pre- 
vent insect flight, but even if insects were worhng, 
pollination could not take place for the reason that pollen 
is not nvailahle. It appears, therefore, tha.t .too much 
emplia.sis has been placed upon the action of rain in 
washing the pollen nway, because anthers lar ely close 

!lie affect of wnter on other or ans of the plum flower 

detail. 
In  summarizing, it is pointed out that unfavorable 

weather at blooming time ma completely prevent the 

that rain and low temperatures are the most important 
factors, although strong wind when prolonged is harm- 
ful. Wind has its influence indirectly by interfering 
with insect action, but is seldom strong enough to cause 
direct mechanical injury. Frosts during bloom injure 
the pistil moro than the pollen, but the greatest dam e 
from low temperature is in the retarding of pollen-tu T e 
growth. Cloudiness has no injurious effect in the setting 
of fruit, but rain prevents pollen dissemination by clos- 
ing the anthers or preventing them from opening. In  
one season, rain dunng bloom may be the limiting factor 
and in another low temperatures during the period of 
tube growth.-J. B. K. 
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in the absence of wind. In  or 7 er to study another action 

uickly enough to prevent it. I n  addition to t B e above, 

rind their functioning process is % iscussed in considerable 

setting of fruit, even though t K ere be a full bloom, and 


